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The adult germ line of Caenorhabditis elegans hermaphrodites
provides a well-established model for stem cell regulation and
germline sex determination among other aspects of germline
development and function. Here we turn to adult C. elegans males
and investigate key features of the “mitotic region,” including its stem
cell niche. We also compare features of adult hermaphrodites and
males, which are oogenic and spermatogenic respectively. We find
that the male mitotic region is responsible for germline self-renewal,
as expected, and that some cellular features are similar in the two
sexes. For example, all mitotic region cells actively cycle in both sexes.
However, we also find that germ cells in the mitotic region, including
stem cells, are sexually dimorphic. For example, the morphology of
the mitotic region is sexually dimorphic and mitotic region cell cycles
are faster in males than in hermaphrodites. In an attempt to ask
whether intrinsic factors also control sex-specific features, we use
germline sex determination mutants and discover feedback that
lowers the mitotic index in the distal germline when gametes
accumulate. Our findings extend the use of C. elegans germlines as a
model for stem cell regulation and indicate that even the most
immature adult germ cells have a sexual identity.
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Although mouse research has been invaluable to our knowledge of
mammalian limb development, comparisons between species are the
only way to assay mammalian developmental variation. With this in
mind, we are studying limb development in the opossum, Mono-
delphis domestica. Opossums, like other marsupials, give birth after
short gestations to immature newborns that immediately make a
forelimb-powered crawl to the teat where they continue to develop.
As a result, opossum forelimbs are well formed at birth, while their
hind limbs still resemble paddles. We have confirmed that, to achieve
this distinctive morphology, development of both opossum limbs is
initially accelerated, and the hind limb's development subsequently
pauses at the bud stage. This acceleration is due to rapid develop-
mental transitions, while the hind limb's pause is associated with a
marked reduction in proliferation. Additionally, we found that
opossums are unique among amniotes in that their forelimb does
not form a physical AER. To investigate the molecular mechanisms
underlying these dramatic developmental differences, we used a
microarray to compare gene expression in opossum fore- and hind
limbs. At a gross level, we found that expression in opossum limbs is
more divergent than in mouse. We also identified several new genes
that play a role in limb development, and candidate genes whose
differential expression likely results in opossum's unique limb
development. Taken together, our results indicate that opossum limb
development is among the most divergent of all mammals, and can
therefore inform the extent of developmental diversity in mamma-
lian limbs.
doi:10.1016/j.ydbio.2010.05.029
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The adrenal cortex is a critical steroidogenic endocrine tissue,
generated at least in part from the coelomic epithelium of the
urogenital ridge. Neither the intercellular signals that regulate
cortical development and maintenance, nor the lineage relationships
within the adrenal, are well defined. We have explored adrenal Shh
activity and found that Shh is expressed in relatively undifferentiated
steroidogenic cells located within the zona glomerulosa, and they
signal to the overlying capsule and subjacent non-steroidogenic
mesenchyme cells. Using genetic lineage tracing techniques, we find
both Shh-expressing and Shh-signal receiving cells are progenitors of
steroidogenic lineages. Shh-expressing cells generate all steroidogenic
cell types, but not non-steroidogenic ones. Pulse–chase lineage
tracing experiments further provide direct evidence for centripetal
displacement of steroidogenic cells from the outer cortex towards the
medulla. Shh mutant adrenals have a thin capsule and small cortex.
Our findings both support a novel dual lineage, Shh-independent and
Shh-dependent, model of adrenocortical development, and identify
distinct populations of adrenocortical progenitor and candidate stem
cells. The functional zones of the cortex continually remodel in
response to changing physiological inputs. We are exploring how the
lineages defined by Shh or Gli1 expression are regulated, and
potentially recruited into functional zones of the cortex by changing
the activity of the stress responsive HPA axis, or the sodium sensitive
renin–angiotensin system.
doi:10.1016/j.ydbio.2010.05.030
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